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The  following  thesis   is  "based  on  the  now 
prevailing  thought   in  the  minds  of  Chicago's 
Conmierical  Men,    namely  that    the  City's  future 
lies  to  a  great  measure   in  the  way  c£  Lake 
Commerce.     Lake   Commerce   leads  to  harbor 
facilities,    and   in  this   line  Chicago   is  very 
weak. 

At  the  present  time  there   is  under  con- 
struction at  the  lake  end  of  Grand  Ave*,    a 
freight   and  recreation  pier.     This   is  the 
genesis   of  Chicago's  greater  harbor  develope- 
ment,    and  is  in  keeping  with  the  plans  of  a 
"City  Beautiful".      Such   a  pier  will  not   only 
afford  great   advantages  to  the  coxomerlcal  men, 
but  will  afford  untold  advantages  to  the  gen* 
Saral  public  of  the  city  in   the  way  of  recrea- 
tion.    The   idea  of  the  greatest  good  to  the 

greatest  number,   here  holds  true. 

In  keeping  with   the  idea  we  have   chosen 
for  our  thesis  the  design  of  a  sio.ilar 
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structure,   to  "be  located  at   the  lake  end  o£ 
Twenty  Second  Street.      In  our  work  we  do  not 
touch  upon  the  architectural  end  o£  the  work, 
Taut   eolely  upon  the  engineering  features  pre- 
sented  in  designing  the  freight  and  recreation 
sheds  of  the  pier. 

The  thesis  may  he  divided  into   three  parts, 
namely  the  calculations  and  data  necessary  for 
the  design,    the  plans  and  details  following 
thesa   calculations,   the  specifications   cover- 
ing the  erection  and  completion  of  this  part 
of  the  pier. 
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unRowcTias 

There   is   at   the  present   time  a  preeelng 
need  o£  harbor  facilitlea   for  the  City  o£ 
Chicago.      It   is  a  notorious  Taot  that   the 
lake  Commerce  o£  Chicago,   once  the  pride  and 
hoaet  o£   this    city  has  been  steadily  decreas- 
ing for  the  past  fltteen  years.      Careful  and 
comprehensive  consideration  of  the  cause  of 
this  is  now  under  way.     This  city  now  ranks 
fourth  in  lake  commerce,  where  once  it   stood 
in  first  place.     Without   counting  the  ore 
shipments  from  the   iron  region  of  the  Northwest, 
the   City  of  Duluth,   which  is  but   a  pigmy 
compared  with  Chicago   and  which   serves  as  a 
distributing   center  for  a  much  aaaller  ter- 
ritory,   ranks  above  this    city  in  general  lake 
commerce.     The  reason   is  perfectly  obvious. 

Chicago's  hinterland  is  as  rich   aid 
promising  as  that  of  any  harbor  in  the  world. 
The  possibilities  of  Chicago,   located   in  a 
remarkably  rich  agricultural  and   stockraislng 
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area,    adjacent   to  abundant   coal  fields   and 
poseeesed  o£  unexirpasaed  advantages  as  a 
manufacturing  and  jobbing   center,    stre  alnost 
unliralted.      Chicago  already  has   commerce 
that  not   only  warrants ,   but   imperatively  de- 
mands better  harbor  facilities. 

The  one  and   only  reason  for  Chicago's 
decline  in  this  respect   is   the  Inconvenience 
and  inadequacy  of   its  harbor  facilities. 
The  time  has   come  when  Chicago  must  decide 
whether  it  will  depend  for  the  future,    entire- 
ly upon  the  harborage  afforded  by  the  Chicago 
River  or  whether  it    should  not  take  steps  to 
utilize  at  least   some  portion  of   its   lake 
front  for  shipping  purposes.     Many  millions 
of  dollars   could  be  spent   in  deepening  and 
widening  the  river,   but   even  then   it  #ould  ba 
inade>iuate  for  the  lake   comii;erce  that  Chicago 
ought  to  have.     For  this  reason  efforts  have 
been  centered  upon  the  lake  front,   where  many 
unforseen  advantages  lie  hidden.     The  develope- 
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ment   o£   the  Chicago  harTaor  ty  occupation  of 
its  laka  front  by  pisrs   and  docks  "behind  an 
extarior  breakwater  has  been  consistently  ad- 
vocated by  the  Federal  Engineering  department 
since  1867.     Since  the   organization  oX   the  Gulf 
to  Great  Lakes  Deep  Waterways  Commission  this 
fact  has  been  kept  before  the  public.     !7ow  we 
find  all  schemes   for  greater  Chicago  centering 
about   its  harbor  facilities.     The  now  prominent 
sohsme  of  the  City  Esautiful   is  endowed  with  a 
wonderful  harbor  «heme.     Following  this  scheme 
a  pier  is  now  being  constructed   at  the   artreme 
north  end  of  the  proposed  harbor,   namely  at  the 
lake  end  of  Grand  Avenue.     This  pier  is  a  com- 
bination freight  and  recreation  pier  and  is  one 
of  the  best   of   its  type   in  the  world, 

Following  out   the  lines  set  forth  in  the 
same  scheme  we  are  designing  for  our  thesis   a 
pier  to  occupy  the  southern  boundary  of  this 
great  harbor,   namely  at   the  lake  end  of  Twenty 
Second  Street.     Tliis  pier  is  also  to  be  a 
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freight  and  racreation  pier. 

Th3  £lr9t  requisite  o£  a  harbor  ie  that 
it  shall  give  anchorage  and  refuge  for  vessels 
in  time  o£  storm.      It  should  be  broad  and  deep 
enough  to  scoxmaodats  the  largest   ressele. 
These  should  be  able  to  enter  and  move    about 
under  their  own  stean.      It    is  desirable, 
though  not   essential,   that  vessels  should  be 
able  to  move  £rom  their  anchorage  to   loading 
and  unloading  docks  under  their  own  steam,    and 
to  aave  the  neoassity  oX  toving.     This  latter 
obstacle  may  be   overcome  by  making  the  pier 
large  enough  to  handle  both   incoming  and  out- 
going freight. 

These   requirements  apply  to  eUl  harbors, 
but  at   large   cities  provision  must  be  made  for 
the  delivery  of  passengers  and  freight   simul- 
tansously.     This   is  the  condition  i^hich  con- 
fronts the   engineer  in  the   improvement   of  the 
CJhicago  harbor.     Such  a  harbor  requires  docks, 
warehouses  and  unloading  facilities  near,    or 
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convenient   to,   the  heart  of  the  city,    and  may 
"be  termed  the  "Commercial  Har^bor".     An  entire- 
ly different   class  of  requirements   arisee  in 
connection  with  the  handling  of  commodities 
which  are  in  transit  throxigh  the  city  or 
which  are  required  for  manufacturing.     A  har- 
Tjor  supplied  with  facilities  for  handling 
such  traffic  may  he  called  the   "Industrial 
Harhor". 

All  traffic  through  the  city,    or  moving 
from  lake  to   rail,   or  rail  to  lake,    cannot  he 
handled  at  an  outside  harhor  unless  special 
provision   is  made  for  it.     For  this  reason 
railraod  facilities  are  provided  upon   the 
pier.     This  satisfies  the  essenticd.   require- 
ment "both  for  the  Commerical   and  Industrial 
harhor,   namely  that   provision   is  mads  for 
easy  and  convenient    interchange  of  "boat   and 
rail  traffic.     Labor  saving  machinery  will  he 
provided  for  handling  the  freight.     Sightli- 
ness  is  not   a  requirement  for  purposes  of 
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navigation,   "but   there   is  no  good  reason  why 
structures   devoted  to  shipping  uses  should  not 
"be  pleasing  to  the  eye.      In  some  European 
ports  much  thought   is  given  to  artistic  har^bor 
developement   nlth  gratifying  results.      It   is 
hov^ever  not   the   intent   o£  this  thesis  to  go  so 
far  into  the  matter    ae  to  take  up  this  essent- 
ial quality.     On  the  other  hand  ne  take  up 
merely  the  engineering    end  o£  the  main  freight 
and  recreation  sheds. 

This   thesis   comprises  the  design  of  the 
main  suhstructure     and  the  main  superstructure. 
The  design  of  the   approach  or  of  the  recreation 
pavilion  at    the  far  end  of  the  pier  is  not   in- 
cluded. 

To  accommodate  "both  passenger  and  freight 
patrons  the  combination  freight  and  recreation 
pier  is  devised.     The  lower  part   or  ground 
floor  of  this  pier  is  made  up  of  the  unloading 
and  loading  platfoms,    the  freight  sheds, 
roadway  and   railway  tracks.     This  entire  ground 
floor  is  devoted  to  freight  handling.     Vehicle 
traffic  will  find  no  ohstruction  on  the   ground 
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floor  as  the  entire  center  portion  will  be 
paved  with  granite  "blocks ,    laid  flush  with  the 
top  of  the  rails. 

The  second  floor  of   the  freight  eheds   is 
made  a  recreation  floor.       The  three  hinged 
roof  arch  is    so  designed  and  chosen  to  give 
ample  room,   no   clumns   interrupting  the  floor 
area.     The  walk  along  the    roof  edge   is  for 
receiving  passengers  and  may  be  used  for  a  pro- 
menade.    Street   cars   are  broiight  to  the   second 
floor  level  and  loop  the    ait  ire  structure   ait 
this  level. 
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DESIGF   or  A  BBIHIORCED  C01TCR1!TB  PIER 
SPECIi't  CAT  IONS 
General  :- 

The  work  here Inaf tar  specified  shall  con- 
sist  in  fumighing,    delivering    and  "building   in 
place  all  temporary  work,    and   in  Xumiehlng 
all  materials,   tools,    la"bor   and  all  appliances 
and  appurtenances  required  in  the  perXoimance 
of  all  necessary  operations  xor  the  complete 
construction  and  erection  of  the  freight  and 
recreation  sheds  forming  part  of  the  recreat- 
ion pier  to  be  located   at   tlie  lake  end  of 
Twenty  Second  Street. 

The   accompanying  plans  form  part  of  the 
specifications,    and   in  all  cases  figured 
dimensions   are  to  "be  used  in  preference  to 
scaled  measuranents. 

Anything  shown   on  the  plans   and  not 
specified,    or  specified  and  not  shown,    shall 
be  executed  as  though  "both  fully  shovm  and 
specified. 

The  plans  furnifshed  should  be  carefully 
checked  by  the  contractor  before  beginning 
work.     Should  any  errors  or  discrepancies  be 
found,   the  attention   of  the  engineer  in 
chaxge   shall  be   called  to   same. 

-23- 


.i"!TSt 


•J. 3^1 


eye    r.'-^.-    thil.:r' 


■'ivz^.n  :>.x:,if:  ?.  T 


;t:rj.^ 


fi  "■■    r- 


ic^ri     ,*Ioct    ,:''-Ifl 


.."X 


,>  t^'-XlP 


••UiivJ: 


*  OC'  »  .. . 


-        -I.  ,        ,-    r,         t   t-        ^ 

•,y  v'  *,* .:   i.    <  i .  J  . 


DESIGH   OP   A  BBBiiTORCKD   COfCR^S  PIER 

1£  any  discrepancy  should  be  found  "bs- 
tween  the  plans  and  specifications  the  judg- 
ment   o£  the  Commissioner  shall  be  decisive 
thereon.     Shoxild  the  quantities  calisi  for  by 
the  plans  bs  diminished  only  the  actual   quan- 
tities furnished  shall  be  paid  for  at   the 
contract  price. 

Bidders  are    requested  to  carefully  ex- 
amine the  site  of  the  proposed  work,   the  plans 
and  the  contents  of  these   specifications.     Wo 
changes   in  either  plans  or  specifications 
will  be  permitted  under  any  circumstances, i 
unless   the    same    shall  ha^e  been  ordered  in 
writing  by  the  Engineer  in   charge.     No  claims 
on  oral  orders  for  changes  will  be  allowed. 
The  contractor    shall  arrange  his  work  to   con- 
form with  all  the   ordinances   in  force   in  the 
City  of  Chicago. 

The  contractor  hereby  agrees  that  all 
fees  for  any  patent,  invention,  article  or 
arrangement  that  may  be  used  upon  or  in  any 
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manner  connected  with  any  part   o£  the  structure 
as  called  for  by  theee  ■peclXlcatione  shall  be 
included   in  the  price    as  hid,    and  the   contract- 
or iXirther  agrees  to  indemnify  and  save  harm- 
less the  City,  and  defend   any  claims,    suite  and 
actions  at   law  that  may  he  "brought   against   the 
City  on   account   o£  any  patent,    invention, 
article  or   arrangement  that  may  he  used  hy  the 
contractor  in  connection  with  any  part  o£  the 
work  to  be  done  by  virtue  o£  these  specifica- 
tions. 

At  the  completion  of  this  part  of  the 
pier  the  contractor  shall  remove  all  boxing, 
falsework,   earth  or  other  unsightly  material 
caueed  by  his  operations,    and  shall  leave  the 
grounds   and  shores  of  the   lake   in  as  good   con- 
dition as  they  were  before  beginning  work. 

If   the   contractor  shall  find   it  neces- 
sary to  make  detail  drawings  he  shall  submit, 
aftar   signing   the  contract    and  before  begin- 
ning work  covered  by  these  detail  drawings, 
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to  the  Snglneor   In   ciiarga  two  blue-print 
copies  o£  each  o£  the  drawlnge  and  plane  for 
approval,    and,    after  they  are  finally  approved 
on  tracings,    at   least   elx  (6)   prints  of  each 
of  such  approved  plans  shall  be  furnished  the 
City  of  C!hlcago  free  of  cost.     No  alteration* 
of   ^proved  plans  will  be  penaitted  to  be  made 
by  the  contractor  without    the  written   consent 
of  th«  fiaglneer   In  Charge. 

All  drawings  submitted  shall  be  of  a  uni- 
form size  with  a  border  meirgin  of  one-half 
inch  all  around. 

The  approval   of  plans  by  the  Engineer  in 
Charge  will  not  relieve  the  contractor  from 
the   responsibility  and  consequences  of  any 
error  thereon. 

Whenever  it   is  necessary  to  give  direct- 
ions,   and  the  contractor  is  not  present  on  any 
part   of   the  work,    orders  will  be  given  by  the 
Bigineer  in  charge  to  the  foreman  or  overseer 
who  has  charge  of  the  particular  work  in 
relation  to  ^Ich  orders  are   given,    end  who 
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•hall  receive   end  otey  the  orders* 

The  contractor  shall  give  personal  super- 
intendence to  the  work  and  shall  keep   a  compe- 
tent foreman  constantly  on  the  groiind.     He 
shall  carefully  lay  out  his  work  and  "be  re- 
sponsivle  I'or   all  mistsikes  made  therein. 

The  contractor  shall  afford  the  Engineer 
in  charge  and  his  subordinates  every  facility 
to   inspect  the  work   in  safety. 

The  contractor   shall  cooperate  with  all 
other  contractors  working  upon  or  about  the 
pier  and  shall  carry  his  work   in  suloh  manner 
as  not   to  hinder  or  delay  any  other  contractor 
in  the  performance  of  his   work. 

The  contractor  shall  provide  all  neces- 
sary safeguards  and  protection  against   ac- 
cident,   injury  and  damage   to  persons  smd  pro- 
perty during  the  progress  of  his  work,    and 
shall  "be   solely  responsible  for  any  loss, 
damage   or  injury  that  may  h^pen  to   any  work, 
materials  and  property,    and  to  any  person 
whomsoever,   whether  workman,    or  otherwise,    and 
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DESIOIT   OP  A  EErRifORCED  CCTCRETR  PIER 
ehall  keep  and  save   the  city  o£  Chicago  haim- 
leea  therefrom. 

The  contractor  shall  use  erery  precaution 
to  "brace   and  othervvlse  support    aid  secure  the 
walls,   floors,    and  rool"  during  the   construction 
of   the  work,    and  shall  be  responsible,    and  not 
the  City  of  Chicago,   for  any  loss  or  damage 
that  may  he  sustained  to  the  amount  paid  him 
"by  the  City  of  Chicago  on  account  of  same, 
loss  or  damage  by  fire  excepted. 

The  successful  bidder  will  be  required  to 
execute  eind  deliver  a  bond  with  good  and  stif- 
f iciant   sureties,   to  be  approved  by  the  Commis- 
sioner of  Public  Works,    in  such  amount   as   shall 
not  only  be  adequate  to   insure  the  performance 
of  the  work   in  the  time  and  manner  required   in 
the  contract,   but  also  to  save   and  indemnify 
and  keep  harmless  the  City  of  Chicago  against 
all  liabilities.   Judgments,    costs  and  expenses 
which  in  any  wise  may  accrue  against   said  city 
In  consequence  of  the  granting  of   the  contract 
or  for  the  doing  of  the  work  thereunder,    or 
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which  may  in  any  wl88  result  from  the  careless- 
ness or  neglect   o£  the  contractor  or  his 
agents,    employes  or  workmen,    and  when  due 
notice  has  bsen  given  o£   the  pendency  of 
such  suit,    such  ^xxdgaient   shall  he   conclusive 
against  the  contractor   and  his    sureties  on 
such  hond,   not   only  as   to   the  amount   o£  such 
dam^e,   hut  as  to  their  liahility;    and  condi- 
tioned also  for  the  payment   o£  all  claims  or 
demands  whatsoever,   which  may   accrue  to  each 
and  every  person  who  shall  "be  employed  by 
such  contractor  or  any  assignee  or  suh- con- 
tractor of  such  contractor  In  or  ahout  the 
performance  of  the  contract. 

Any  bidder  to  whom  the  contract   is  award- 
ed who  shall  fail  to   appear  at  the  office  of 
Department   of  Public  Worke,    either  in  person 
or  by  his  agent,  within  two  days  after  being 
addressed  through  the  post  office  of  the  City 
of  Chicago,    or  shall  not  within  three  days 
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fuminh  the  requlrsd   security,    shall  forfeit 
his  claim  to  the  work,     Ho  contractor  will  "be 
allo<7ed  to  sublet  the  whole   or  any  part  of  his 
work,    or  make  an  assignment   of  the  moneys  to 
be  paid  him  without   special  p'^rmission   in 
writing  from  the  Commission  of  Public  Works. 

No  bids  will  be    accepted  from  or  con- 
tract awarded  to  any  person,   firm  or  corporat- 
ion that   is   in  arrears  or  in  default  of  the 
City  of  Chicago  upon  any  debt   or  contract,    or 
that    is  a  defaulter,    as   surety  or  otherwise, 
upon  any  obligation  to   said  city. 

The  right   is  hereby  reserved  to  the  Commis- 
sioner of  Public  Works  to  finally  decide  all 
questions  arising   as  to  the  propar  performance 
of  the  work  and  in  case  of   improper  construct- 
ion or  of  noncompliance   with  the  contract   in 
any  manner,    the   Commission  of  Public  Works 
may  suspend   such  work  at   any  time,    or  may 
order  the   partial  or  entire  reconstruction 
of  said  work,    if   improperly  done,    or  declare 
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the  contract   forfeited,    and  may  relet  the 
same.     He  may  also   adjust   the  diffeience  of 
danagee  or  price,    if  any,   which  the  contract- 
or,  failing  to  properly  conetruct   such  work, 
in  case  of  default,   should  pay  to  the  City  of 
Chicago   according  to  the  just   and  reasonahle 
interpretation   of  said  contract.      In  all  such 
matters  the  decision  of  the  Commissioner  of 
PuTslic  Works  or  the  Engineer  in  charge  shall 
be  final  between  the  parties  thereto. 

It   is  understood  and  agreed  that  no  claim 
whatever  will  be  made  or  allowed  for  extra 
work  or  material  unless  some  changes  or  ad- 
ditions to  the  work  herein  specified  or  shown 
on  the  accepted  plans  or  drawings  requiring 
additional  outlay  by  the  contractor  shall 
first  have  been  ordered   in  writing  by  the 
Commissioner  of  Public  Works.      The  Oommission- 
er  of  Public  Works  shall  be  the   sole  judge  of 
whether  such  extra  work^may  be  ordered  shall 
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"be  work  other  than   that   required  to  make  the 
structure  complete    and  perXact   £or  the  purpose 
designed,   not#ithetanding  previous  acceptance 
and  approval  of  plans  and  specifications  at 
the  time  of  the  signing  of  the  contract. 

In  the  event   of   such  nox)s.  "being  decided 
to  he  additional  work  it  shall  he  paid  for 
whenever  poesible  at   the  rate  of  unit   prices 
as  stipulated   in  the  bid-,    or,  when  this  cannot 
he  done,    at  the  rate  of  prices  fixed  "by  the 
CommisBioner  of  Public  Works,  whose  decision 
shall  be  final. 

It   is  understood,   however,    that  for   all 
extra  work  to  be  ordered   in  writing  by  the 
Conimiasioner  of  Public  Works,   the  express 
authority  of   the  City  Council  for  such  extra 
work  and  for  the    expenditure  of  the  amount  to 
be  paid  therefor,   must  have  been   previously 
procured. 

The  contractor  must   deliver  to  the   Commis- 
sionr  of  Public  Works  on  or  before  the  tenth 
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day  o£  each  month  a  written   statement   oi" 
amount  ox"  clalme,    ii"  any,  Tor  extra  work  done 
and  extra  materials   famished  during  the  pre- 
vious month,    or  ior  extra  expense   incurred 
from  any  cauee  whatever*,    otherwise  claims  for 
extras  during  that  month  will  be  forfeited 
and  waived. 

Monthly   estimates  will  be  made  by  the 
Commissioner  of  Public  Works  of  the  value  ot 
the  work  done,    aid  material  delivered,    erected 
£uid   accepted,    and  each  month,    a  voucher  for 
35  percent   of  the  value   of  the  work  done  and 
material  delivered,   erected  and  accepted  the 
previous  month  will  be   issued,   the  remaining 
l5  percent  to  be  reserved  until  the  completion 
and  final   acceptance  of  the  work  by  the 
Commissioner  of  Public  Works. 

•niese  specifications   and  the  plans  shall 
be   incorporated   in  and  become  a  part   of  the 
contract* 
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The  Conaniag loner  o£  Public  Works   reeerveo 
the  right  to  reject  any  or  all  bids,    and  to 
award  the  contract  to  that  bidder  whose 
guarantees  o£  capacity,    efficiency  and  work- 
manehip  moat  fully  meet,    in  hie  judgment,   the 
requirements  oX  these   speciiioatlone. 

Bids,   which  are  palpably  unbalanced  and 
contain  price  bids  obviously  below  the  cost 
for  which  the  work  or  material   in  question  can 
be  done  or  delivered,   will  be   rejected. 
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Cement  t- 

The  cemant   shall  be   a  lirst-claee  Port- 
land cement    (unless  otherwise  specified-)   o£  a 
standard  "brand  made  by  a  manxif  acturer  o£ 
established  reputation,   and  shall  meet  the 
i'ollowing  requirements* 

1.  Before    aay  cement  will  be  alloi^ed  to 
be  used,    the  brand  and  name  of  the  maJcer  must 
be  submitted  to  and  receive   the  approval  of 
the  Engineer,    and  no    cement  will  be  permitted 
to  be  used  that    is  not   in  all  respects  satis- 
factory to  him.     It   is  understood  that  such 
approval  merely  covers  the  selection  of  the 
brand',   that  the  cement   itself  may  be  rejected 
if   it  fails  to  meet  the  requirements  herein 
specified* 

2.  Only  one  brand  of  cement    ^all  be 
allowed  upon  the  works,    except  by  special 
permission  of  the  Engineer, 

^,     In  order  to  allow  ample  time  for  the 
inspection  and  testing  of   cement,    it  shall  be 
stored  in  a  suitable  house  or  houses  provided 
by  the  Contractor  for   that   purpose.     The  houses 
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Shall  "be  evii'i'lciently  large   3o  that   the  dif- 
ferent  lota   oX   cement   can  be  kept   separate  and 
readily  acce98l"ble.     The  floor  shall  bs  raised 
above  the  grovuid  so  as   to  keep  the  cement  dry, 
and  the  sides  and  roof  shall  be  water-tight 
to  protect  the  cement  from  rain   or  the   injur- 
ious effects  of   the   elements.     The  cement 
shall  be  stored   in  such  manner  as  to  permit 
easy  access  for  proper  inspection,    sampling 
and  identification  of  each  shipment.     Uo 
cement   shall  be  used  that  has  not  been  in  the 
storehouse  for  at   least  two   weeks. 

4,     All  cement  used  on  the  work   shall  be 
subject  to   inspection  and  such  rigorous  tests 
as   shall  be  ordered  by  the  Engineer,    and  the 
contractor  shall  provide  every  facility  to 
assist   in  the   inspection  and   sampling  of  the 
cement  for  testing,    repeated  as  many  times  as 
are  deemed  necessary  by  the  Engineer. 

Tests  may  be  made  both  at  the  place  of 
manuiacture  or  storsige,    and  at  the  site  of  the 
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work  i£  the  Engineer  deems  wiae,    and  he  shall 
have  the  liberty  at   sLLl  times   to   inspect   the 
materials,   prooese  oi'  manux'aoture    and  dally 
laboratory  records  oi;  analyses  and  tests  at 
the  cement  works. 

5.  When  used  in  the  work,   the  cement 
shall  be  free  irom  lumps  and  partially  or 
wholly  set   cement,   and   in  all  respects  satis- 
factory to  the  Engineer,     Cement  found    at   any 
time  to  be  unsatisf actory-bef ore,    during  or 
after  its  placing  in  the  work  --   shall  be  sub- 

j  3ct  to  rejection,   even  to   the  extent  of  taking 
down  masonry  or  other  work   in  which  unsatis- 
factory cement  may  have  been  used.     Csiaent  re- 
jected on  the  work   "hall  be   immediately  re- 
moved from  the    site. 

6.  All  tests  shall  be  made   in  strict 
accordance  with  the  methods  proposed  by  the 

Special  Committee   on  Uniform  Tests  of  Cement 
of  the  American  Society  of  Civil  Engineers, 
presented  to  the  Society  on  January  17,    1912, 
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with  all  subsequent   amendments  thereto.     The 
acceptemce   or  rejection  shall  be  based  on  the 
requirements  named   in  these  specifications* 
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Sand,  Broken  Stone    and  Gravel ;- 

The  sand  ueed  shall  be  coarse,    clean  and 
sharp  torpedo  sand,   free  Iron  all  clay,    loam 
or  gravel,    and  shall  be   screened,    and  o£  a 
quality  approved  by  the  Commissioner  of 
Public  Works  or  his   representatives. 

The  stone  or  concrete  shall  be  o£  a  qua- 
lity approved  by  the  Commissioner  of  Public 
Works,   broken   into  angular  pieces  of  a  size 
small  enough  to  pass  throvigh  a  ring  one  and 
one-half    {Ik)    inches   in  diameter,    and  shall  be 
entirely  free  from  dust,    sand,   dirt   or  any 
foreign  substance. 

Large  gravel  of  a  quality  approved  by  the 
Commissioner  of  Public  Works  may  be  used  for 
concrete  if  thoroughly  washed   aid  broken  into 
angular  pieces  of   a  size  given  for  usual  stone. 
Thie   gravel  after  being  washed,   broken  and 
cleaned  may  be  mixed  at  the  stone  yard  with  ap- 
proved torpedo    sand   in   the  proportion  presertlSy 
ed  for  the  concrete,   provided  this  mixing   is 
done   in  a  manner  satisfactory  to  the  Commis- 
sioner of  Public  Works. 
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Reinforcing  Steel:- 

The  reinforcing  steel  ehall  "be  the  com- 
mon roxind  or  square  iDar  as  detailed  on  the 
plans* 

The  steel  to  "be  used  for  these  "bars  must 
he  uniform  in  quality,   may  he  made  hy  the 
Bessemer  process,   and  must  have  an  elastic 
limit   of  50,000   to  60,000  pounds  i»«r  square 
inch.     Jinighed  haxs  must  stand  hending  cold 
90  degrees  to   a  radius  oi"  five  times  their 
diameter. 

All  Isars  must  he  free  from  paint   or  oil 
hefore  heing  placed  in  the  concrete.     All  rust 
scales  must  he    removed. 

All  reinforcing  steel  shall  be  placed  in 
Its  proper  position  and   securely  held  hy  wir- 
ing and  other  means,    well  in   advance  of  the 
cone  ret  eing. 

Special  care  muet  he  taken   in  placing 
the  eteex  for  the  second  floor.     The  hare  are 
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at   least  one  and  one-hali:   (It)    inches  irom 
the  finished  lace  vmless  otherwise   specif  led* 

After  the    reinforcing  steel   is   in  place 
it  shall  be   inspected  and  approved  by  the 
engineer   in  charge  before  concrete ing  may 
conmencs. 

TJecsssary  care  must  be  exercised   in 
placing  the  bean  reinforcing.     The  rods  must 
be  properly  spaced   and  the  stirrups  held 
finnly  in  position. 
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Portland  Cement   Concrete  :- 

Portland  cement   concrete    shall  "be  used   in 
piers,   and  outer  retaining  wall  and  shall  be 
o£  the  folloinring  proportions: 
One    (1)   part   o£  Portland  cement,   three   (3) 
parts  o£  sand   and  five    (5)   parts  oi'  broken 
stone,    or  gravel,    same  stones  of  a  size  small 
enough  to  pass   in  any  direction  through  rings 
ranging  Irom  one-half   (1/2)    to  one  and  one-half 
Cl?)    inches  in  diaDieter.     This  mixture  shall 
be  used  with  such  an  amount   of  water  that   it 
just  quakes  under   ramming,   and  shall  be  placed 
in  the  forms   in  layers  of  six  (6)    inches. 

Tor  the  reinforced  concrete  the  following 
proportions   shsU-l  be  used  one    (1)   part  Port- 
land cement,   two    (2)   parts  sand  and  four   (4) 
parts  crushed  stone   or  gravel  of  a  size  small 
enough  to  pass  in  any  direction  through  rings 
ranging  from  one-half    (t)   to   one   (1)    inch  in 
diameter.     Tiiis  concrete    shall  be  used  rather 
wet,    and  if  placed  by  the  gravity  method  care 
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must  te  taken  that   the  mixture  is  well  epaded 
and  churned   in  placing. 

All  concrete  to  "be  used  in  the  structure 
shall  be  mixed   in  batch  mixers  o£   a  type  ap- 
proved by  the  Commissioner  o£  Public  Works  and 
operated  by  steam  or  electricity. 

The  ingredients  shall  be  placed  in  the 
machine   in   a  dry  state,    in  the  volumes  speci- 
fied,   and  then  be  thoroughly  mixed,    after 
which  water  shall  be   added  and  the  mixing  con- 
tinued until  the  wet  mixture  bee  ones  a  uniform 
mass.     As  soon  as  the  batch  is  mixed,    it  must 
be  deposited  in  the  work  without  delay.     It 
shall  be  conveyed  to  place  in  such  a  manner 
that  there   shall  be  no  distinct   sepairation 
of  the  different   ingredients  or,    in  case 
where  such  separation   inadvertently  occurs, 
the  concrete    shall  be  re-mixed  before  placing. 
Any  concrete  which  has  set  before  placing 
shall  be   rejected. 

411  concrete  shall  be  thoroughly  tamped, 
rammed  and  contracted  until  water  appears  on 
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top.     The  tamping  between  the  reinforcing 
"bars  shall  be  done  most   carefully  with  ordina- 
ry iron  rail\vay  tapping  bars. 

Whan  placing  fresh  concrete  upon  an  old 
concrete  surface,  the  latter  shall  be  cleared 
of  all  dirt    aid  scum,    and  thoroughly  wetted. 

next  to  the  forms   on  the  lake  side  of  the 
outer  retaining  wall  where  the  masonry  will  be 
exposed  to  the  weather  the  concrete  shall  be 
carefully  hand  spaded  with  such  spading  tools 
as  recommended  and  approved  by  the  Commission- 
er of  Public  Works,    so  that  the  stones  are 
forced  back  and  there  shall  be  perfect   and 
smooth   surfaces  next  to  the  forms. 

The  entire  floor  surea  as  shown  on  the 
plans   is  to  be  trowelled  to    a  smooth  and  even 
surface   in  a  neat   and  workmanlike  manner.     No 
two  coat  work  is  permitted  so  rough  concrete 
must  be    surfaced  as  the  work  progresses. 
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The  contractor  shall  keep  all  concrete 
wet  by  sprinkling  with  water  until  the  cem- 
ent  is  eviffioiently  set. 

No   concrete  shall  he  laid  when  the  tem- 
perature oX  the  atmosphere   is  below  plus   iO 
degrees  Fahrenheit ,    except  by  special  per- 
mission from  the  engineer  in  charge* 
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Piling  and  Fill:- 

PildS  for  foundation  shall  be  Norway 
Pine,    or  white  oak,    or  of  any  othar  kind  of 
wood  which  is  satisfactory  to   and   J5)prov'ed 
by  the  Commisioner  of  Public  Works,    and  the 
engineer  in   charge.       These  piles  to  he  sound 
and  straight,   not   less  than  fourteen   (14) 
inches  at  the  butt   and  not   less  than  eight    (8) 
inches  at   the  small  and  inside  the  bark,   with 
uniform  taper*         If  necessary,   these  piles 
shall  be  provided  with  standard  pile  shoes, of 
make  acceptable  to  the  engineer  in  charge  and 
to  the  Commissioner  of  Public  Works.        If  found 
necessary  piles   are   to  have  a  metal   cap  set 

over  the  pile   in  driving  to  prevent  brooming. 

Thsge  piles   shall  be  accuratelij  spaced 
and  located   according  to  the  foiuidatlon  plan. 
Ranges  are  to  be  set  up  along  the  shore  line 
the  same  to  be  used  to  locate  the  position 
of  the  pile  bents. 
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It    is  necessary  that  the   outer  line   of 
piling  be  driven  first   aid  the  outer  retaining 
wall  be  constructed  upon  them. 

The  sheet  piling   is  to  be  accurately 
placed  as  shown  on  the  plans,    same  to  be  the 
standard  Lackawana  Steel  Sheet  Piling. 

After  the  construction  of  the  outer  wall 
the  inner  bents  of  piles  may  be  driven  and  fill 
commenced.     This  fill   is  to  be  a  sluiced  fill, 
a  sand  sucker  to  be  used  for  placing  the  same. 
Pill  to  be  carried  up  to  proper  grade. 
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Steel: 

All  eteel  shall  be  unLform  in  quality 
and  made  by  the  open-hearth  process   in  ac- 
cordance with  the   "Speciri  cat  ions   for  Mater- 
ial and  Worlmanship  for  Steel  Structures," 
adopted   in  I905  by  the  American  Railway 
Engineering  and  Maintenance  q£  Way  Association, 
and  amended  March,    1904,   by  the  same  Associat- 
ion,   in  relation  to  paragraphs  9,    1;^,    16  and 
^5.     These   specifications,    thus  eni ended  are 
herein  called   "Standard  Specil'l  cat  ions". 

The  elastic  limits  of  structural  and 
rivet   steels  must  not  be  less  than   one-half 
of  the  desired  ultimate  strengths,   given   in 
paragraphs  No.   2  of  the  Standard  Specificat- 
ions. 
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The  ductility  o£  the  metal  must  "be  such 
that  a  punched  hole  for  a  ^/4   inch   rivet,   the 
center  o£  which  is  not  more  than  one  and  one- 
hal£   (1^)    inches  Irom  the  sheared  or  rolled 
edge  o£  the  piece,  may  be  enlarged  "by  drift- 
ing to  a  diameter  50  percent,   greater   than  the 
original  hole  without  cracking  the   specimen 
at  any  point. 
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Cast  Iron: 

Cast   iron  must  "be   the  "best  quality  of 
soft  gray  iron.     The  caBtings  muet  be  free 
froc  flaws,    ragged   edges,    or  any  other 
defects   impairing  their  efficiency  or  appear- 
ance*,     and  "bars  of  a  section  one   (1)    inch 
square,   placed  four   (4)   feet   eight    (8) 
inches  hetween  supports,  must  he  strong 
enough  to  hear  a  weight   of  five  hundred   (500) 
pounds  placed  half  way  hetween  supports, 
when  tested   in  the  rough  "bar. 
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Steel: 

All  workiaanehip  must  "be  Xiret-claea   in 
every  respect   and   in  accordance  'Yith  the 
"Standard  Speciricatione, "  unleee  other  wise 
called  lor,    either  in  the  following  para- 
graphs  or  on  the  accompanying  plane. 

General  reaming  of  rivet  holes   in  the 
sense  of  paragraphs  61  to  6?  of  the 
"Standard  Specifications"   is  required. 

Sheared  edges  and  ends  shall  "be  planed 
off  at  least   1/4  inch,   where  planing   is  re- 
quired or  indicated   in  plans,    or  where  edges 
of  plates  and  shapes  exposed  to  view  are  not 
neatly  and  accurately  sheared* 

Joints   in  truss  memhers   shall  "be  neatly 
milled.     Bases   end  guseet  plates  and  connect- 
ion angles,    shall  be  milled  where  ever  they 
take  bearing* 

Particular  care  shall  be  taken  in  boring 
true  to  gauges,  smooth  emd  straight  the  holes 
for  the  connecting  pin  at  the  junction  of  the 
two  halves  of  the  arches. 
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Shop  rivets,    when  practicable,    ehall 
"be  driven  by  a  dirdct   acting  machine  capable 
ol"  holding  the  rivet  until  the  upsetting   ie 
completed, 

Fc   inaccurate   or   otherwise  defective 
work  will  be  accepted  under  any  circuinstances 
in  connections,    joints,    or  riveted  woik. 

Standard  gauge  distances  as  given   in  the 
Carnegie  Hand  Book  are  to  be  used,    and  the 
specifications  for  minimuiri  and  maximuiri  rivet 
spacing  there  given  are  to  be  followed. 

Eye-bars   shall  be   of  the  standard  section 
as  given   in  the  Carnegie  Hand  Book.     Screw 
ends  shall  be  upset    to  such  diaoieter   as  to 
insure  breaking   in  the  body  of  the  bar  if 
tested  to  destruction.     All  screw  ends  shall 
have  truncated  V  section  threads,   U.S.Standard, 
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Poima  and  Paleework:- 

The  contractor  shall  at  his  own  risk  con- 
struct   all  necessary  falsework  and  forms,   fur- 
nishing all  materid,    labor  aid  appurtenances 
for  the  seaae.     The  outer  retaining  wall  may  be 
cast  in  sections  facilitating  the  use  of   one 
or  two  standard  forms,   using  same  over   aad  over, 
Care  must  be  taken   in  re-ueing  forms  that  the 
forms  are  thoroughly  cleaned,    leaving  the   sur- 
face of   the  concrete  clean   and  smooth. 

The  contractor  must   in  placing  his  forms 
cooperate   with  the  pluiriber  and  steam  fitter  and 
allow  them  to  place  their  pipe   conduits  and 
chases  before  the  concrete   is  poured. 

The  foims   in  general   shall  be  of  dressed 
lumber,   perfectly  fitted  and  with  hair  joints, 
Por  the  foundation  two   inch  lumber  is  to  be 
used,     Tor  the  beams  and  girders  two  inch 
luiriber  is  preferred,   however  with  proper 
bracing   inch  lumber  may  be  used. 
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Pavement  ;- 

The  roadway  is  to  "be  filled  to  proper 
grade  and  the  twelve   inch  slab    o£   concrete, 
reinforced  as   shown   on  plans,   shall  be  con- 
structed.    The  surface  of  this  floor  shall 
"be  float  finished   md  whan  properly  set  a 
layer  of  sand  three  and  one-half    i^k)    inches 
thick  sheai  be  spread,   upon  which  the  paving 
blocks  are  to  be  set. 

When  the  foiuidation  for  the  paving  blocks 
is  thus  being  prepared  and  before  any  blocks 
are  laid  the    rails  for  the  railroad  tracks 
shall  be  put   in  their  proper  places.     After 
this  has  been  done  the  paving   shall  be  con- 
tinued and  completed   as  specified   in  the 
following  paragraphs. 

The  paving  blocks  shall  preferably  be 
those  turned  out  by  the  Wisconsin  Granite   Co., 
in  their  quarries  at   Sioux  Jails,    S.Dak. 
These  blocks   shall  have  a  unifona  grain  and 
texture,   without   lamination   or  stratification. 
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The  blocks  shall  measure  rrom  five   (5)   to  six 
(6)    inches   in  width,    Xrcm  ten   (10)   to  twelve 
(12)    inches   in  length  and  xinirormly  six  (6) 
inches   in  depth  and  to  "be  so  dressed   as  to 
have   substantially  rectangular,    plane   surfaces 
80  that  when    the  blocks    axe   in  place  the  space 
between  the  blocks  shall  be  in  no  caee  less 
than  one-eighth  (i)    inch  nor  more  than  three- 
eighths    (3/5)    inch.     Soft   or  weatherworn 
stones,    obtained  from  the  surface  of   the 
quarry,    and  stones  which  wear  to  a  polish 
under  traif  ic,    shall  not  be  used. 

The  blocks   shall  be  laid   in  contact   with 
each  other  and  in  unifonn  courses  across  the 
roadway  between  the  platfoims.     Each  course 
shall   consist   of  blocks  of  the  same  width  and 
be  so  laid  that   all  longitudinal  joints  shall 
be  broken  by  a  lap  of  at   least  four   (4)    inches. 

After  the  blocks    are  in  place  and  approv- 
ed by  the   engineer  they  shall  be  tamped  with  a 
seventy-five   (75)   poimd  rammer  to   a  true  sur- 
face and  a  f  inr  bed.      Fo   cracked  or   chipped 
blocks  shall  remain  in  the  pavement. 
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AXter  thorough  tamping  the  interstices 
shall  "be  fill  sd  with  a  grout    composed  of  one 
(1)   part  Portland  Cement  to  one    (1)   part 
clean   sharp  sand.     This  grout    is  to  "be  forced 
into   the   interstices  with   a  squeegee  or 
other  suitatile  appliance   approved  by  the 
engineer  in  charge. 

At  distances  of  every  fifty  feet   an   inch 
expansion  joint   is   to  "be   left.     Same  to  "be 
filled  with  an  approved   asphalt ic  cement. 

Care  must  be  talcen  that  the  roadways 
finished  surface  has  the  proper  crown  and 
pitch  as  sown  on  the  plans. 
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